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(57)Abstract: 

PURPOSE: To provide a piezoelectric vibrator with 
improved reliability for which an oscillation frequency 
does not differ depending on the connection direction of 
a terminal even when the vibrator is built in an 
oscillation circuit in the extremely small-sized 
piezoelectric vibrator. 

CONSTITUTION: Electrodes 31 and 32 for connection 
are provided parallelly in a lateral direction Y leaned on 
one side in a longitudinal direction Y on an insulated 
substrate 1. The electrode 32 for connection is 
conducted with a back surface electrode by a via 35 and 
a dummy electrode 38 of an area corresponding to a 
draw-around electrode 33 is extended near the other 
end of the longitudinal direction. The electrode 31 for 
connection is conducted through the draw-around 
electrode 33 and the via 34 with the back surface 
electrode 37. An excitation electrode is formed and a 
crystal vibrating plate 4 for which a pull-out electrode is 
pulled out to one end is electrically and mechanically 
connected with the electrodes for connection. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A piezoelectric transducer characterized by making almost the same capacity formed with said 
external leading electrode in a piezoelectric transducer which has an insulating substrate which prepared 
at least two external leading electrodes, and a piezo-electric diaphragm with which at least two excitation 
electrodes by which electrical installation is carried out to an electrode for these external derivation were 
formed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the piezoelectric transducer in consideration of the 
reliability of the actuation when including especially in an oscillator circuit about the piezoelectric 
transducer used as the source of a criteria oscillation of communication equipment, or a source of a clock 
of a microcomputer. 
[0002] 

[Description of the Prior Art] With the miniaturization of electronic equipment, electronic parts are small 
and to be mounted in high density on the front face on a printed-circuit board is demanded. Also in the 
field of a piezoelectric transducer, the small thin surface mount mold quartz resonator as this shows to 
drawing 7 instead of an exception is invented. In addition, drawing 8 is the B-B cross section of drawing 7 , 
and drawing 9 is the bottom plan view of drawing 7 . The Xtal diaphragm 81 which takes the support 
gestalt of the cantilever from which the drawer electrode of a couple was drawn by the one direction in 
order to secure an oscillating field, even when this quartz resonator is small, It becomes the upper surface 
from the insulating substrates 84 with which 82 and 83 were formed of technique, such as metallizing, 
such as an electrode for connection, the Xtal diaphragm 81 is directly carried on this electrode for 
connection, without using the base material used in the former, and it has composition joined with the 
conductive jointing material for corrugated fibreboard 85. The electrode 83 for connection is pulled out by 
the longitudinal direction end section of a surface mount mold quartz resonator, and is drawn by the 
rear face electrode 88 on the back. Moreover, the electrode 82 for connection is pulled out by this other 
end through the leadingabout electrode 87, and is drawn by the rear-face electrode 89 on the back. And 
the cap 86 was performing the hermetic seal. Thus, by adopting the configuration which derives a drawer 
electrode to an one direction, it was possible to have secured an oscillating field also in the miniaturized 
Xtal diaphragm. 
[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned configuration, to the drawer 
electrode on the Xtal diaphragm drawing to the one direction, the external leading electrode (terminal) of 
the quartz resonator which packaging was carried out and was completed is prepared in the ends of a 
longitudinal direction, and as shown in drawing 7 , it needed to take about one external leading electrode 
even on another side of a longitudinal direction in the interior of vibrator. However, when it included in a 
typical oscillator circuit as shows such a quartz resonator to drawing 4 , it had the trouble that oscillation 



frequency differed slightly, according to the direction which connects an external leading electrode 
(terminaD. It is considered to be one factor that capacity is formed in the rear-face inter-electrode to 
which this is connected with a Xtal diaphragm -like drawer electrode edge and the drawer electrode 
concerned since the leadingabout electrode was formed through an insulating substrate. The difference 
of this oscillation frequency had appeared notably [ when especially a load-carrying-capacity value is 
small]. 

[0004] Although the vibrator concerned is built into an one direction in the micro piezoelectric transducer 
of a configuration of having drawn the drawer electrode in an oscillator circuit in order to secure a 
plane-of-vibration product when it is made in order that this invention may solve the above-mentioned 
trouble, and it miniaturizes, it aims at offering the reliable piezoelectric transducer from which oscillation 
frequency does not differ according to the connection direction of a terminal. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, a piezoelectric transducer 
by this invention has an insulating substrate which prepared at least two external leading electrodes, and 
a piezo-electric diaphragm with which at least two excitation electrodes by which electrical installation is 
carried out to an electrode for these external derivation were formed, and is characterized by making 
almost the same capacity formed with said external leading electrode. 
[0006] 

[Function] In the former, as shown in drawing 5 , the capacity Cl by existence of an external leading 
electrode had become the configuration seemingly attached only to one of the two of a piezoelectric 
transducer. Since it is wiring so that it may become almost the same, as the capacity of the external 
leading electrode formed on the insulating substrate of making area of an external leading electrode 
almost the same etc., for example is shown in drawing 6 according to this invention, capacity Cl and C2 
formed with the external leading electrode prepared in the ends of a piezoelectric transducer Q can be 
made equal, and it stops however, having directivity electrically. Although included in an oscillator circuit 
in the direction of a terminal of the flume gap which is such a piezoelectric transducer, since there is no 
difference in the capacity value which appears in the ends of a piezoelectric transducer, oscillation 
frequency is also changeless. 
[0007] 

[Example] The quartz resonator of the surface mount mold which used the AT cut quartz plate about the 
1st example of this invention is taken for an example, and it explains with reference to a drawing. 
Drawing 1 is the plan showing the 1st example of this invention, drawing 2 is an A-A cross section in the 
condition of having closed the structure of drawing 1 with a cap, and drawing 3 is rear-face drawing of 
drawing 1 . The insulating substrate 1 consists of an alumina of the rectangle configuration whose 
thickness is about 0.6mm, and notching 11 and 12 is formed in the ends of a longitudinal direction. Near 
the periphery of this insulating substrate 1, the alumina coat 2 with a thickness of about 30 micrometers 
is formed by the shape of a periphery. Among this alumina coat, in the way, it inclines toward one side of a 
longitudinal direction X, and two electrodes 31 and 32 (some external leading electrodes) for connection 
are formed together with the direction Y of a short hand. The periphery-like electrodes 31a and 32a are 
respectively formed in the electrodes 31 and 32 for these connection, and the beer 35 (what prepared the 
breakthrough and filled this up with the metaled electrode material) which leads this electrode to the 
rear face of the insulating substrate 1 is formed on the electrode 32 for connection. The surface electrode 



for connection has flowed with the rear-face electrode 36 with this beer 35. Moreover, the electrode 31 for 
connection is electrically connected with the beer 34 prepared in the another side edge of a longitudinal 
direction with the leading-about electrode 33, and has flowed through the surface electrode for connection 
with the rear-face electrode 37 with this beer. From the electrode 32 for connection, the dummy electrode 
38 of the area corresponding to said leading-about electrode 33 is prolonged even near the another side 
edge of a longitudinal direction. The electrode 31 for connection, the leading- about .electrode 33 (some of 
one external leading electrodes are constituted) and the electrode 32 for connection, and the dummy 
electrode 38 (some external leading electrodes of another side are constituted) pass along the center of the 
direction Y of a short hand of an insulating, substrate, and are carrying but the electrode configuration of 
axial symmetry mostly to the line which extends in a longitudinal direction. The electrode for these 
connection, a leading-about electrode, and a dummy electrode carry out metallizing of the tungsten, it is 
the configuration which gold-plated on this upper surface at the nickel-plating list, and, in the thickness 
of the electrode for connection, it of about 30 micrometers, a leading-about electrode, and a dummy 
electrode makes thickness of about 15 micrometers and the electrode for connection equal to the thickness 
of said alumina coat. Moreover, the height 21 for carrying the another side edge of the Xtal diaphragm 
mentioned later in the other end of a longitudinal direction X is formed. Although the dotted line shows, 
one pair of excitation electrodes are formed in the table rear face of a rectangle^like AT cut quartz plate, 
and, as for the Xtal diaphragm 4, the drawer electrode is pulled out by the one side edge of a longitudinal 
direction X from the excitation electrode. This Xtal diaphragm 4 is constructed over said electrode for 
connection and said height 21, and the conductive jointing material for corrugated fibreboard 5 of a 
polyimide system with which viscosity, an amount, etc. were adjusted appropriately is applied in the 
electrode side for connection. The cap 6 is carrying out the configuration of the product made from an 
alumina, and a reverse concave, and the periphery size is designed equally to the size of said alumina coat. 
And this alumina coat and cap are joined with low melting glass 61, and it is closed in airtight. 
[0008] Next, the comparison data of elegance is explained with drawing 10 this invention article and 
conventionally. Drawing 10 is a graph which sets to the quartz resonator of the surface mount mold which 
adopted the insulating substrate of the external leading electrode configuration of a configuration of 
being shown in the above-mentioned conventional example, and it which adopted the insulating substrate 
of the external leading electrode configuration of a configuration of being shown in the above-mentioned 
example, and shows the frequency rate of change of a right-and-left ****** case for the path of insertion of 
the quartz resonator in an oscillator circuit. In drawing 10 , A of each element of a horizontal axis shows 
the conventional example, and B shows this invention article. In the case of (load-carrying-capacity CD 
5.43pF, 1A is the average of the frequency rate of change of 50 measurement sizes in elegance at the 
nominal frequency of 24MHz conventionally, and IB is the average in these conditions in this invention 
article. In the case of Gpadcarryingcapacity CL) 11.5pF, 2Ais the average of the frequency rate of change 
of 50 measurement sizes in elegance at the nominal frequency of 24MHz conventionally, and 2B is the 
average in these conditions in this invention article. Even if this invention article changes the path of 
insertion of a piezoelectric transducer from drawing 10 to an oscillator circuit, that there is almost no 
change of oscillation frequency can understand clearly. 

[0009] In addition, in the above-mentioned example, although explained taking the case of the quartz 
resonator of a surface mount mold, this invention can be applied also to vibrator other than a surface 
mount mold, and may be other piezoelectric material, such as a piezo-electric ceramic vibrator. Moreover, 



what is necessary is not to limit the external leading electrode configuration and number which are 
formed on an insulating substrate to the above-mentioned example, either, and just to change them 
suitably with the configuration of a package, the configuration of a piezo-electric diaphragm, size, etc. 
When the thickness of an insulating substrate differs selectively and some external leading electrodes are 
formed in this portion like forming the oscillating space of a piezo-electric diaphragm in an insulating 
substrate especially, the capacity formed also differs. In such a case, it is necessary to set up capacity 
value with the means of adjusting the area of each external leading electrode. 
[0010] • 

[Effect of the Invention] According to this invention, by the former, as shown in drawing 5 . the capacity 
by existence of an external leading electrode had become the configuration seemingly attached only to one 
of the two of a piezoelectric transducer. Since it is wiring so that it may become almost the same, as the 
capacity of the external leading electrode formed on the insulating substrate of the area of an external 
leading electrode making it almost the same etc. is shown in drawing 6 , for example according to this 
invention, capacity value formed with the external leading electrode prepared in the ends of a 
piezoelectric transducer can be made equal, and it stops however, having directivity electrically. Although 
it includes in an oscillator circuit that it is such a piezoelectric transducer, since there is no difference in 
the capacity value which appears in the ends of a piezoelectric transducer according to the direction of a 
terminal, oscillation frequency is also changeless. Therefore, even when a load-carrying-capacity value is 
small, the oscillation frequency stabilized as a whole can be obtained, and a reliable piezoelectric 
transducer can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The plan showing the surface mount mold quartz resonator by the example of this invention. 
[Drawing 21 The A-A cross section in the condition of having closed with a cap in drawing 1 . 
[Drawing 31 Bottom plan view drawing of drawing 1 . 
[Drawing 41 The circuit diagram showing a general oscillator circuit. 

[Drawing 51 Drawing showing the capacity of the piezoelectric transducer by the conventional example 
which appears in an edge on the other hand. 

[Drawing 61 Drawing showing the capacity which appears in the ends of the piezoelectric transducer by 
this invention. 

[Drawing 7l The plan showing the surface mount mold quartz resonator of the conventional example. 
[Drawing 81 The B-B cross section in the condition of having closed with a cap in drawing 7 . 
[Drawing 91 The bottom plan view of drawing 7 . 
[Drawing 101 The graph which shows comparison data. 
[Description of Notations] 

1 Insulating Substrate 

2 Alumina Coat 
21 Height 

31 32 Electrode for connection 
33 Leading about Electrode 
38 Dummy Electrode 
31a, 32a Periphery -like electrode 

4 81 Xtal diaphragm (piezo electric diaphragm) 

5 85 Conductive jointing material for corrugated fibreboard 

6 86 Cap 

5 85 Low melting glass 
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